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INTRODUCTION 
A trafli:c conflict occurs when a driver commits a 
violation or makes an evasive action such as braking or 
weaving to avoid colliding with another vehicle or a 
pedestrian. Types and frequencies of traffic conflicts arc 
measures of accident potential and operational 
problems. Many highway agencies are now using conflict 
data to complement accident data where there are 
inherent limitations in accident records. Conflict counts 
enable a quick evaluation of changes in road design, 
signing, signalization, and environment. After a location 
is identified as hazardous, a study of conflict patterns 
together with accident diagrams give a more accurate 
understanding of operational deficiencies and causes of 
accidents. 
Crude forms of traffic conflict counts have been 
made since traffic engineers first began making field 
observations to determine appropriate safety 
improvements. The first, formalized procedure for 
identifying and recording traffic conflicts at 
intersections was developed by Perkins and Harris of 
General Motors Corporation in 1967 (1). Formalized 
techniques give a more objective measure of observed 
problems and provide a permanent record of the 
comparative magnitude of such problems. The use of 
conflict analysis techniques has been limited primarily 
to intersections. However, procedures for analyzing 
other types of locations are under development. 
Major types of conflicts at intersections include 
rear-end, left-tum, cross-traffic, red-light violation, and 
weave conflicts. An erratic maneuver is any sudden, 
unexpected movement by a vehicle which could result 
in an accident. An erratic maneuver differs from a 
conflict in that it usually involves only one vehicle which 
commits an unsafe movement independent of other 
vehicles. An erratic maneuver may often result in a 
conflict if another vehicle is forced to brake or weave 
to avoid the erratic movement. Poor signing and 
inadequate geometric design often cause erratic 
maneuvers. Whereas traffic conflict counts usually 
indicate the potential for accidents between two or more 
vehicles, erratic maneuver counts may provide 
information about the potential for single-vehicle 
accidents. A ncar-miss accident occurs when a collision 
between two or more vehicles is avoided due to a 
last-second, evasive movement or stop. A near-miss 
accident is a very severe type of a conflict or erratic 
maneuver; relatively few near-miss accidents may be 
observed normally at any location as compared to 
conflicts or erratic maneuvers. 
An in-depth description of conflict techniques was 
given in a previous research report in Kentucky involving 
the state-of-the-art of conflicts, erratic maneuvers, and 
near-miss accidents (2). The part of this report which 
follows gives a practical procedure for the routine 
collection and use of conflict data. 
PROCEDURE 
To develop this procedure, five locations having 
histories of accident problems were selected for data 
collection. Conflict and volume data were obtained for 
11 consecutive hours at each site from 7:30 a.m. to 
6:30p.m. on a Tuesday, Wednesday, or Thursday. Two 
days of data were collected at one site to test the 
repeatability of conflicts. As many as six observers 
alternated duties at each intersection so that data could 
be collected continuously. Adequate time was provided 
for lunch and other breaks. At each intersection, the 
General Motors (GM) technique, with slight 
modifications, was used. Conflicts were counted on the 
two major approaches using one observer per approach 
stationed 100 to 300 feet (30 to 90 m) back from the 
intersection. Observers were stationed in state cars 
wherever possible. Chairs were used at an inconspicuous 
spot by observers at urban locations which had 
sidewalks. Volume counts were made of every 
movement (straight, left-turns, and right-turns) of all 
intersection approaches throughout the test period. 
Conflict and volume data were recorded in 
15-minute periods on the GM data sheets as shown in 
Figure 1. Several new categories of conflicts and erratic 
maneuvers were added, depending on the specific 
problems at a site. Each conflict was also classed as 
routine, moderate, or severe. This severity classification 
was determined based on the closeness of the conflict 
to an accident. If a conflict was judged to be severe 
(a near-miss accident), additional information was 
recorded on the Near-Miss Accident Form (Figure 2). 
This included such information as time, weather 
conditions, a description of what happened, and a 
near-miss diagram. 
Also, the observers recorded erratic maneuvers 
which occurred on their approach. Information 
concerning each erratic maneuver (EM) was recorded oil 
the EM data sheet in Figure 3. Data included severity, 
time of day, direction of travel, number of vehicles 
involved, and a written description of what happened. 
The EM
1s included on these sheets in most cases were 
unusual movements which were not accounted for on 
the conflict sheet and did not occur with any degree 
of regularity. 
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INTERSECTION Figure I. General Motors Conflict Form. Recorded By 
APPROACH NO. 
Corrments 
NEAR-MISS ACCIDENTS DATA SHEET 
1. NAME 2. AGE 3. SEX 
4. DRIVING EXPERIENCE (YEARS) 5. OCCUPATION 
6. LOCATION 
7. VEHICLES INVOLVED (NUMBER & YEAR/MAKE/TYPE) 
8. TIME OF DAY 9. ESTIMATED SPEED 
10. WEATHER CONDITIONS 11. LIGHT CONDITIONS 
12. ROADWAY CHARACTER 13. ROADWAY SURFACE 
14. VEHICLE ACTION BEFORE NEAR-MISS 
15. APPARENT CONTRIBUTING FACTORS (HUMAN) 
16. APPARENT CONTRIBUTING FACTORS (VEHICULAR) 
17. APPARENT CONTRIBUTING FACTORS (ENVIRONMENTAL) 
18. NEAR-MISS EXPLANATION 
19. NEAR-MISS DIAGRAM 
Figure 2. Near-Miss Data Sheet. 
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ERRATIC MANEUVERS DATA SHEET 
NUMBER TIME DIRECTION 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Figure 3. Erratic Maneuver Data Sheet. 
All five intersections are located in and around 
Lexington (population of 200,000), and data were taken 
in the spring of 1977. A summary of volume, percentage 
turns, date of conflict count, speed, and geometric 
features of each approach leg is given in Table I. All 
approaches are two lanes of a four-lane arterial, and 
minor streets are all two-lane collector streets. Each is 
a four-way, signalized intersection -- that is, except 
Harrodsburg Road at Larkspur Drive, which is a 
T-intersection with a stop sign on the minor approach. 
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NO. OF 
VEHICLES 
INVOLVED DESCRIPTION 
TABLE I. CHARACTERISTICS OF TEST SITES 
VOLUME PERCENT 
DIRECTION DATE TURNS 
APPROX. 
OF OF AVERAGE PEAK AVERAGE 
OTHER 
INTERSECTION APPROACH COUNT HOURLY HOUR LEFT RIGHT SPEED 
CHARACTERISTICS 
New Circle Road at s 5-10-77 908 1,375 9 10 45 Three-phase Signal 
Woodhill Drive 
Left- and Right-turn Lanes 
Separate Left-tum Signal Phases 
Euclid Avenue at NW (!B)* 5-18-77 377 707 15 7 35 
Two-phase Signal 
Woodland Avenue SE (OB) 5-18-77 294 530 10 6 35 
No Separate Left-tum Lane 
Four-foot Median 
Limestone Street at N (!B) 5-26-77 620 1,046 10 2 
35 Two-phase Signal 
Virginia Avenue 6-7-77 
No Separate Left-tum lanes 
S (OB) 5-26-77 616 1,162 I 14 35 
Inadequate Right-turning Radius 
6-7-77 
Main Street at SE (!B) 6-l-77 543 711 6 7 
25 Three-phase Signal 
Jefferson Street NW (OB) 6-1-77 569 716 3 14
 25 Separate Left-tum Lanes 
Minor Approaches Are Offset 
Harrodsburg Road at NE (IB) 7-27-77 674 817 17 
45 Stop Sign on Side Street 
Larkspur Drive SW (OB) 7-27-77 595 985 13 
40 Separate Left-tum Lanes 
*Signifies InboWld or Outbound 
"" 
RESULTS 
Several characteristics of conflict data were found, 
including observer reliability, data repeatability, 
variation with time, volume-conflict relationships, 
conflict rates, and conflict types. 
Observer Reliability 
One of the most important aspects to consider 
when utilizing conflict data is the consistency and 
reliability of data taken by different observers. There 
are many factors -- alertness, experience, and driving 
attitudes of the observers; location of the observer at 
the site; and traffic volumes -- which will account for 
variation in counts. Several hours of training are 
routinely given each observer before taking conflict data 
alone. Typically, one or more experienced observers 
train an inexperienced observer at a site by discussing 
all conflicts and erratic maneuvers as they occur. 
-Periodic checks between two experienced observers are 
made to help ensure consistency. 
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CONFLICTS PER 
The first test was conducted at the intersection of 
Limestone Street and Virginia Avenue. Four observers 
were used; two observers simultaneously cQ_unted 
conflicts and weaves in 15-minute intervals; all followed 
the General Motors technique. A plot was made of 
conflicts for one observer versus those of the other; the 
overall r-value was 0.86. Numbers of conflicts per 
l5·minute period ranged from 5 to 36, depending 
primarily on traffic volume. A similar plot of weaves 
observed resulted in an r-value of 0.93, and numbers 
of weaves varied from 0 to 24 per 15 minutes. A total 
of 25 periods were used in this analysis. 
The second site was the T-intersection of 
Harrodsburg Road at Larkspur Drive. Again, four 
observers counted conflicts and weaves on the two major 
approaches. A correlation coefficient (r-value) of 0.87 
was found as shown in Figure 4; there were 26 periods 
of 15 minutes each. The correlation coefficient for 
weaves was 0. 77. The overall reliability of observers 
involved in conflict counts was considered to be very 
good, particularly since re-evaluation of observers is to 
be made periodically. 
• • 
• • • • • • I " 
• • 
I 
y 1.77 + 0.89x 
r • 0.87 
16 20 24 28 32 
15- MINUTE PERIOD 
OBSERVER A 
Figure 4. Test for Observer Reliability in Conflict Counts. 
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Volume-Conflict Relationships 
The relationships between traffic volume and 
conflicts were found on all intersection approaches for 
each day of data collection. Plots of total conflicts 
(y-axis} versus total volume (x-axis) were made 
considering each 15-minute period as one data point. 
A total of 44 points were plotted for each intersection 
approach (11 hours of data with four periods per hour). 
The correlation coefficients varied widely from 0.24 to 
0.81. Individual r-values and volume-conflict equations 
are given in Table 2. Plots of these relationships are given 
for the southeast-bound approach of Euclid Avenue at 
Woodland Avenue (Figure 5), the southbound approach 
of Harrodsburg Road at Larkspur Drive (Figure 6), and 
the southbound approach of New Circle Road at 
Woodhill Drive (Figure 7). 
The volume-conflict relationships were also 
compared on two separate days at one intersection 
(Limestone Street at Virginia Avenue). On the inbound 
approach, the r-value was 0.28 the first day and 0.35 
the second day (two weeks later). The difference was 
greater on the other approach, where the r-values were 
0.42 and 0.73 for the two days. 
Another plot was made of average conflicts per 
hour versus average hourly volume for all approaches 
(II data points). Conflicts per hour ranged from 32 to 
83 and hourly volumes were between 294 and 93 L The 
r-value was only 0.51, which indicates that only 26 
percent (r2 = 0.26) of the conflict variation at a site 
can be explained by traffic volume. 
The previous results indicated that traffic volumes 
have some effect on conflict numbers, but 
volume-conflict correlations vary considerably at 
different intersections. Also, the correlations may vary 
on different days at the same approach. Thus, counting 
conflicts is not a way of estimating traffic volume. Most 
conflicts at the test sites could be traced to a geometric 
deficiency, inappropriate signal timing, or a capacity 
problem on an approach during peak hours. 
Conflict Repeatability 
One of the questions raised concerning use of 
conflict data was the possible variation in conflicts from 
one day to the next. A large variation in numbers and 
patterns would result in the need for several days of 
observation and data collection at each site to ensure 
statistical reliability. If conflicts remain reasonably 
constant, then data collection on a Tuesday, Wednesday, 
or Thursday would probably be adequate if traffic 
volumes were high enough for a significant sample. 
Conflict counts were not taken on holidays, in inclement 
weather, or from Friday through Monday ·· this was 
because more fluctuations in volumes and conflicts are 
expected on such days. 
To obtain information concerning the day-to-day 
repeatability, two days of conflict data were collected 
at Limestone Street at Virginia Avenue. Traffic volumes 
of each movement (straight, left-turns, and right-turns) 
were taken on all approaches by one observer while one 
observer was stationed on each of the two major 
approaches. Five observers alternated duties throughout 
the day so at least one IS-minute break was taken each 
hour and adequate lunch breaks were scheduled for each 
observer. 
Data were collected at the site on May 26 
(Thursday) and June 7 (Tuesday) 1977, approximately 
two weeks apart. The intersection is located adjacent 
to the University of Kentucky, a high traffic generator. 
The first count was after the spring semester ended, and 
the second was conducted during the summer school 
session. Higher volumes were expected on the second 
day, and variations in conflicts were expected to be 
about as high as would normally be expected from day 
to day at most intersections. 
As expected, volumes on the inbound 
(northbound) approach increased by about 22 percent 
from 6,162 (Day 1) to 7,514 (Day 2). The total number 
of conflicts increased from 566 to 695, a 23 percent 
increase. The conflict rate on this approach increased 
very slightly from 91.9 to 92.5 conflicts per 1,000 
vehicles. Numbers of conflicts were generally higher 
during high-volume periods, as shown in Table 3. The 
highest volume, 728, and number of conflicts, 81, were 
observed between 7:30 and 8:30 a.m., which 
corresponds to the morning rush hour. All values in 
Table 3 are actual counts and include no adjustments. 
Similar results were found on the outbound 
(southbound) approach. Traffic volume increased by 16 
percent from 6,258 to 7,280. Conflicts increased only 
3 percent from 586 to 604. The conflict rate was 93.6 
on Day 1 and 83.0 on Day 2. The highest number of 
hourly conflicts was 104 (4:30 to 5:30p.m.) and 91 
(3:30 to 4:30p.m.) during afternoon peak hours. The 
highest hourly volumes also cmresponded to these 
hours. 
7 
TABLE 2. VOLUME-CONFLICT RELATIONS!llPS 
FOR TEST SITES 
VOLUME-CONFLICT 
LOCATION APPROACH EQUATION r-VALUE 
New Circle Road at Southbound Y = 1.87 + 0.08 X 0.72 
Woodhill Drive 
Euclid A venue at Inbound - NW Y = 3.46 + 0.11 X 0.70 
Woodland Avenue Outbound - SE Y = -3.64 + 0.17 X 0.81 
Limestone Street at Inbound - N Y = 4.33 + 0.06 X 0.28 
Virginia Avenue-Day I Outbound - S Y = 5.26 + 0.06 X 0.42 
Limestone Street at Inbound - N Y = 6.96 + 0.05 X 0.35 
Virginia Avenue-Day 2 Outbound - S Y = -1.25 + 0.09 X 0.73 
Main Street at Inbound - SE Y = 8.13 + 0.09 X 0.45 
Jefferson Street Outbound - NW Y = 5.48 + 0.04 X 0.24 
Harrodsburg Road at Inbound - NE Y = -1.04 + 0.05 X 0.51 
Larkspur Drive Outbound - SW Y = -3.56 + 0.10 X 0.72 
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Figure 5. Relationship between Conflicts and Volume at Euclid Avenue and 
Woodland Avenue. 
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Figure 6. Relationship between Conflicts and Volume at Harrodsburg Road and 
Larkspur Drive. 
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Figure 7. Relationship between Conflicts and Volume at New Circle Road and 
Woodhill Drive. 
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TABLE 3. VOLUMES AND CONFLICTS AT LIMESTONE STREET 
AND VIRGINIA AVENUE FOR TWO DAYS 
INBOUND APPROACH 
DAY I DAY 2 
CONFLICTS VOLUME CONFLICTS VOLUME 
7:30 to 8:30 a.m. 81 728 94 1,046 
8:30 to 9:30 a.m. 49 437 38 643 
9:30 to 10:30 a.m. 46 485 52 578 
10:30 to 11:30 a.m. 33 577 39 566 
11:30 a.m. to 12:30 p.m. 26 652 77 697 
12:30 to 1:30 p.m. 77 610 109 681 
1:30 to 2:30 p.m. 53 475 75 661 
2:30 to 3:30 p.m. 39 582 55 663 
3:30 to 4:30 p.m. 60 586 63 757 
4:30 to 5:30 p.m. 58 588 57 716 
5:30 to 6:30 p.m. 44 442 36 506 
Totals 566 6,162 695 7,514 
OUTBOUND APPROACH 
DAY I DAY 2 
CONFLICTS VOLUME CONFLICTS VOLUME 
31 617 45 572 
48 352 46 441 
37 418 23 497 
43 519 38 480 
71 653 63 857 
48 536 56 565 
45 444 42 607 
55 591 61 716 
91 766 91 801 
74 895 104 1,162 
43 467 35 582 
586 6,258 604 7,280 
An analysis was also made to determine the 
variations in types of conflicts from one day to the next. 
The percentage of each major conflict type was 
calculated for each approach on each day as shown in 
Table 4. Rear-end conflicts were 57 and 46 percent for 
the two days on the inbound approach and 64 and 58 
percent on the outbound approach. Most of these 
rear~end conflicts were due to traffic congestion and 
backups throughout most of the test period. Left-turn 
conflicts accounted for 32 and 41 percent on the 
inbound approach due to the absence of a separate 
left·turn lane and a high left-turn demand. On the 
outbound approach, the percentage of right-turn 
conflicts (vehicles slowing for right-turners) stayed 
nearly constant. These conflicts were due to an 
inadequate right~ turning radius which caused vehicles to 
slow drastically to complete the right~turn maneuver. 
Ran-red-light and other conflicts did not change 
significantly on the second day. 
The previous analysis was not intended to prove 
that conflicts are expected to repeat themselves from 
one day to the next at all locations. However, at this 
intersection, numbers and types were very similar for 
the two days. Conflicts, like accidents, are subject to 
human reactions as well as weather and traffic 
conditions. An analysis of this moderately high~volume 
intersection (AADT of 24,000) was made as an intitial 
attempt to gain a better understanding of conflict data. 
Similar analyses will be made in the future, particularly 
at low~volume, rural intersections where greater 
fluctuations in conflicts are expected. 
Variation with Time 
An analysis was made to determine how conflict 
numbers vary with time. As expected, conflicts are 
highest during peak hours as shown in Table 5. On the 
approaches which are inbound, conflicts are the highest 
between 7:30 and 8:30 a.m. On the outbound 
approaches, the highest conflict hours are 4:30 to 5:30 
p.m. and 3:30 to 4:30p.m. The highest hourly conflict 
counts were 127 (New Circle Road and Woodhill Drive) 
and 119 (Harrodsburg Road at Larkspur Drive) during 
the afternoon peak hour. The highest counts during the 
morning peak hour were 97 (Euclid Avenue at Woodland 
Avenue), 94 (Limestone Street at Virginia Avenue), and 
93 (Main Street at Jefferson Street). 
There was also a sizeable number of conflicts 
between 11:30 a.m. and 12:30 p.m. due to the 
lunchtime rush. The highest noontime conflicts were 77 
(Limestone Street at Virginia Avenue), 74 (New Circle 
Road at Woodhill Drive), and 73 (Main Street at 
Jefferson Street). From the total of 6,535 conflicts 
counted at all intersections, 413 occurred between 9:30 
and 10:30 a.m. The next lower times were 10:30 to 
11:30 a.m. (447), 8:30 to 9:30a.m. (458), and 5:30 
to 6:30p.m. (515). A plot of total conflicts versus time 
of day is given in Figure 8. 
TABLE 4. PERCENTAGES OF CONFLICTS AT LIMESTONE STREET 
AND VIRGINIA A VENUE FOR TWO DAYS 
INBOUND APPROACH OUTBOUND APPROACH 
DAY I DAY 2 DAY I DAY 2 
Rear End 57 46 64 58 
Run Red Light 4 8 6 6 
Left Turn 32 41 4 8 
Right Turn 4 2 22 25 
Other 3 3 4 3 
Total 100 100 100 100 
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TABLE s. HOURLY CONFLICT SUMMARY FOR ALL INTERSECTIONS 
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*Jnbound and Outbound Signify Direction with Respect to the Central Bt~<ine" Di<trict (CB!}) 
!2:30 p.m 1:3{} p.m. 2:30 p.m 3:30 p.m. 4:30 p.m. 5:30 p.m. 
•o m TO TO m TO 
1.30 p.m. 2:30 p.m. 3:30 p.m 4:30 p.m. 5:30 p.m. 6:30 p.m. TOTAL 
"' '" "' " m " "" 
" " " " " '" "' " " " " "' " "' 
n ;; " " '" "' 
,.. 
'" " ;; " " " '"' 
"" '" ;; " " " 
.. , ,. 
" " " "" '" "' 
'" '"' '" " "' " "' " " " " '" " '" 
'" " " " " " '" '" " '" "' "' " "" 
'"' m "' "" '"" "'" 6,535 
900r---------------------------------------------------------. 
0::: 
:::> 
0 
J: BOO 
0::: 
w 700 
(J_ 
(Jl 600 
1-
(.) 
.....1 
LL 500 
z 
0 
(.) 
400~--~----~_;--~--~----~----~--~----~----
~--~----~ 
7•30 
AM PM 
TIME OF DAY 
Figure 8. Conflicts versus Time of Day, All Test Sites. 
Conflict Rates 
Because of the influence of traffic volumes on 
numbers of conflicts, it may be inappropriate. to 
compare numbers of conflicts at different intersections. 
One way to compare occurrences on an equal basis is 
by conflict rates. The conflict rate is usually expressed 
as the number of conflicts per thousand vehicles on an 
intersection approach. Rates were calculated for each 
of the nine intersection approaches, aS· shown in Table 
6. The highest rate (for both approaches combined) was 
the intersection of Euclid Avenue and Woodland 
Avenue; the combined rate was 130 (conflicts per 1,000 
vehicles). The next highest rate was at Main and 
Jefferson Streets; the combined rate there was 116. Both 
of these intersections have no left-turn lanes on the 
major approaches, and a considerable number of 
weave-type conflicts and slowed-for-left-turn conflicts 
occur as well as the usual rear-end conflicts. 
The next highest conflict rates were about 90 at 
the intersections of Limestone Street at Virginia Avenue 
and New Circle Road at Woodhill Drive. Both of these 
intersections have a very sharp turning radius. At 
Limestone and Virginia, there are no left-turn lanes, and 
a short turn lane at New Circle Road at Woodhill Drive 
causes weaves and erratic maneuvers. The lowest conflict 
rate was around 60 at the intersection of Harrodsburg 
Road at Larkspur Drive. 
Another analysis was conducted to determine how 
conflict rates varied throughout the day at various 
locations. Plots of conflict rates versus time of day at 
each location resulted in no discernable trends. Also, 
plots of conflict rates versus traffic volumes provided 
no useful information. 
Conflict Types 
Summaries were made of the types of conflicts at 
each intersection as shown in Table 7. Of the 6,535 
total conflicts, there were 3,050 ( 47 percent) due to 
congestion or traffic backup. Other major categories 
included slowed-for-left-turn with 1,034 (16 percent), 
slowed-for-right-turn with 878 (13 percent), other rear 
ends with 311 (5 percent), and previous conflicts with 
300 (5 percent). There was a total of 2,957 benign 
weaves at the five intersections. 
The highest number of congestion conflicts was 
506 on the inbound approach of Main Street at 
Jefferson Street. There were also 237 
slowed-for-left-turn conflicts on the inbound approach 
of Limestone at Virginia Avenue (Day 2). The 
approaches with the greatest numbers of 
slowed-for-right-turn conflicts were Harrodsburg Road at 
Larkspur Drive-outbound (208) and Main Street at 
Jefferson Street-inbound (174). Such information can 
be quite useful for identifying specific deficiencies at 
an intersection. 13 
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TABLE 6. CONFLICT NUMBERS AND RATES AT THE TEST SITES 
TOTAL 
CONFLICTS CONFLICTS PEAK· HOUR CONFLICT 
INTERSECTION APPROACH (I !·HOURS) PER HOUR CONFLICTS RATE** 
New Circle Road at s 894 81 127 89.5 
Woodhill Drive 
Euclid Avenue at NW (IB)* 601 55 97 144.9 
Woodland Avenue SE (OB) 361 33 81 111.6 
Limestone Street at N (IB) 631 57 95 92.2 
Virginia A venue S (OB) 595 54 98 88.3 
Main Street at SE (IB) 913 83 103 152.9 
Jefferson Street NW (OB) 496 45 65 79.3 
Harrodsburg Road at NE (IB) 349 32 52 47.I 
Larkspur Drive SW (OB) 470 43 119 7!.8 
*Signifies Inbound or Outbound. 
**Conflicts per 1,000 Vehicles. 
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Besides the major conflict types, there were 
numerous minor conflict types which were peculiar to 
a specific intersection or event as shown in Table 8. 
Some of the weaves included in the 2,957 were due 
to a truck stopped in the road (174), temporary 
lane-blockage due to highway maintenance (42), and a 
bus stopped to pick up passengers (2). Some of the 
conflicts included in the other category were 
driveway-related (18), right-turn-on-red-without-stop 
(8), truck stopped in road (6), stopped for bus (6), and 
stalled vehicle (3). 
late-entry-right-turn (30), stopped-in-median (27), 
backed from driveway ( 15), and swerved into and out 
of turn lane (14). There were also 13 erratic maneuvers 
committed by bicyclists, ten turns from the wrong lane, 
eight U-turns, and nine events where a driver committed 
multiple erratic maneuvers in succession. 
There were 18 categories of erratic maneuvers, 
some of which were counted under the other category 
of conflicts. The most erratic maneuvers ( 125) were use 
of the shoulder as a right-turn lane. All occurred at the 
intersection of New Circle Road at Woodhill Drive. 
Other erratic maneuver categories were 
Of the 6,535 conflicts observed, only 176 were 
labeled as moderate, and only 12 were considered severe 
(near-miss accidents); this is shown in Table 9. Nearly 
half ( 46 percent) of the moderate conflicts resulted from 
abrupt vehicle stops. There were also 45 moderate 
erratic maneuvers, 12 moderate weave conflicts, and 11 
and I 0 moderate conflicts due to slowing for left and 
right turns, respectively. While congestion and backup 
were responsible for over 3,000 conflicts, only 5 of them 
were considerated moderate. 
TABLE 8. 
WEAVES 
FREQUENCY OF MINOR WEAVES 
AND CONFLICTS 
Truck stopped on road 
Highway maintenance 
Bus stopped on road 
CONFLICTS 
Driveway related 
Right turn on red without stop 
Truck stopped on road 
Stop for bus 
Stalled vehicle 
ERRATIC MANEUVERS 
Shoulder used as right turn lane 
Late-entry right turn 
Stop on median 
Back from driveway across traffic lanes 
Vehicle swerve into and out of turn lane 
Multiple erratic maneuvers in succession 
U-turn 
Left turn from wrong lane 
Bicyclist on wrong side of road 
Multiple bicycle erratic maneuver 
Vehicle swerve 
Vehicle backing on road 
Right turn from wrong lane 
Stop on road unexpectedly 
Vehicle traveling on wrong side of road 
Wide right turn 
Bicycle traveling in median 
Vehicle backed into driveway after stop 
174 
42 
4 
18 
8 
6 
6 
3 
125 
30 
27 
15 
14 
9 
8 
6 
6 
6 
5 
5 
4 
3 
I 
I 
I 
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TABLE 9. NUMBER OF MODERATE 
AND SEVERE CONFLICTS 
SEVERE CONFLICTS (Near-miss Accidents) 12 
MODERATE CONFLICTS 
Abrupt Stops 
Erratic Maneuvers 
Weave Conflicts 
Slow for Left Turn 
Slow for Right Turn 
Congestion or Backup 
Opposing Left Turn 
Left Tum Cross Traffic 
Right Tum on Red 
Slow Vehicle (Rear End) 
Total 
EVALUATION OF THE GM TECHNIQUE 
Data Collection Times 
Using the General Motors technique, conflict data 
are normally collected between 7:30a.m. to 12:00 noon 
and from 12:4S p.m. until 6: IS p.m. at each site on 
a Tuesday, Wednesday, or Thursday. More than one day 
of data collection may be necessary for low-volume sites 
to have an adequate sample size. One observer usually 
counts conflicts and another counts volumes. After each 
IS minutes of data collection, the following IS-minute 
period is used to record data and to move to the 
opposite approach (3). This procedure consumes about 
20 man-hours per day, excluding the lunch break (two 
men for 10 hours each). A total of 2.S hours of data 
is then available for each of the two major approaches. 
Considering the total man-hours with the resulting 
quantity of data from the GM sampling technique, 
questions were raised as to the efficiency of this 
procedure. Such large allotments of man-hours were 
thought to be impractical due to manpower limitations 
and the large number of locations which may be 
evaluated. Also, the accuracy of using only one, 
IS-minute conflict count to represent an hour of data 
needed to be evaluated. 
Using the llMhour continuous counts at all nine 
intersection approaches, the procedure for collecting 
conflict data using the GM technique was evaluated. 
First, the IS-minute count periods were picked out of 
the data which would have been counted by the GM 
technique. On an inbound approach, this would 
correspond to 7:30 to 7:4S a.m., 8:30 to 8:4S a.m., 
16 
81 
45 
12 
11 
10 
5 
4 
4 
2 
2 
176 
9:30 to 9:4S a.m., etc. The outbound periods would 
be 8:00 to 8: IS a.m., 9:00 to 9: IS a.m., 10:00 to 10: IS 
a.m., etc. Each IS-minute count was multiplied by 4 
(to obtain an estimated hourly count) and compared 
to each actual hourly conflict count. A total of 121 
hours of data were used for this analysis. Results are 
summarized in Figure 9. The plot shows that an error 
of 10 percent or less was found in about one third of 
the sample (40 hours). The error is within 17 percent 
about half the time, and about 7S percent of the sample 
had an error of 32 percent or less. During one hour, 
the actual hourly conflict count was IS; and the 
IS-minute count was 9 (or an estimated 9 x 4 = 36 
hourly count), resulting in an error of 140 percent {(36 
- IS)/ IS). Positive and negative values of percent error 
were all converted to "absolute" values for this analysis. 
Overall, good estimation of hourly conflicts can be 
obtained in most cases by multiplying the IS-minute 
count by 4. Plots of actual versus calculated conflict 
counts for all approaches are given in APPENDIX A. 
The common value used for comparative purposes 
is the total number of conflicts counted in a day. The 
total daily conflict count using the GM periods (the 
appropriate IS-minute period, each hour, per approach) 
was multiplied by 4 and compared to the actual daily 
conflict count at each of the nine approaches to 
determine the percent difference ((Actual 
Estimated)/ Actual). The differences ranged from -7.3 
percent to +13.2 percent, and the total difference for 
all intersections combined was +2 percent (see Table 
I 0). 
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Figure 9. Percent Error in Conflict Counts versus Data Collection Times, Using 
the Geueral Motors Technique. 
TABLE 10. ACTUAL AND ESTIMATED CONFLICT 
COUNTS AT THE TEST SITES 
ACTUAL ESTIMATED 
CONFLICTS CONFLICTS 
INTERSECTION APPROACH (II-HOURS) (4 x IS-MIN. COUNT) 
New Circle Road at s 894 888 
Woodhill Drive 
Euclid Avenue at NW (IB)* 601 624 
Woodland Avenue SE (OB) 361 372 
Limestone Street at N (IB) 631 616 
Virginia A venue S (OB) 595 618 
Main Street at SE (IB) 913 940 
Jefferson Street NW (OB) 496 460 
Harrodsburg Road at NE (!B) 349 364 
Larkspur Drive SW (OB) 470 532 
Totals 5,310 5,414 
PERCENT 
ERROR 
- 0.7 
+ 3.8 
+ 3.1 
2.4 
+ 3.9 
+ 3.0 
7.3 
+ 4.3 
+ 13.2 
+ 2.0 
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While the IS-minute counts proved to be adequate 
in most cases, the man-hours required was still a major 
concern. By plotting conflicts versus time of day, the 
highest periods occurred during peak hours. During the 
morning peak hour (7:30 to 8:30 a.m.), inbound 
approaches had their highest conflict numbers while few 
conflicts occurred on outbound approaches. The 
opposite was true in the afternoon, where peak periods 
generally lasted from 3:30 to 5:30 p.m. 
A comparison was made of the three peak hours 
and three observers. One observer was stationed on each 
approach, and the third counted traffic volumes of all 
movements. This required only 9 man-hours of 
observation at each intersection and provided a total of 
3 hours of data. The data then represented one 
high-conflict hour, one low-conflict hour, and one 
intermediate hour. Therefore, about 20 percent more 
minutes of data was collected with less than half the 
man-hours expended. 
Conflict Sample Size 
The number of observed conflicts is important in 
order to have a reliable sample. Some work has been 
completed concerning the sample size needed to 
guarantee that the desirable reduction in conflicts before 
and after an improvement can be labeled statistically 
significant. In the study by Thorson and Glennon (4), 
conflict and volume data from Ohio were used to 
determine the sample sizes needed. When volume data 
on the major approach and crossroad were also taken, 
the sample required was smaller than when conflicts 
alone were counted. 
Based on probability levels of 90, 95, and 99 
percent, sample sizes necessary to detect a 10-, 20-, and 
30-percent reduction in conflicts are given (Table II). 
For example, a sample of 72 observations is necessary 
during each of the before and after periods to detect 
a 20-percent reduction in conflicts (with 95-percent 
confidence) when traffic volumes are also measured. 
Usually, a 95-percent confidence level is adequate for 
most traffic-engineering analyses. 
A similar type of analysis was used to derive the 
sample size required for predicting detectable reductions 
in accidents (Table 12). For a 95-percent confidence 
level, a sample of 200 conflicts is necessary to detect 
an accident reduction of 11.3 percent (4). 
The number of conflicts observed using the General 
Motors method (15 minutes per hour per approach for 
10 hours) was found for each location (Table 13). This 
was compared with the count for the three peak hours, 
assumed to be 7:30 to 8:30 a.m., and 3:30 to 5:30 
p.m. In all cases, the full, 3-hour count gave more 
conflicts than the GM method. Therefore, a larger 
conflict sample is possible using the three peak hours 
of observation. 
The counts ranged from 138 to 282 (Table 13) 
and corresponded to a 90-percent probability of 
detecting a I 0-percent reduction in conflicts for a 
before-and-after study. At the 95-percent certainty, the 
detectable reduction in accidents was within 9.8 percent 
(sample of 282) at New Circle Road and Woodhill Drive 
and within 14 percent (sample of 138) at Harrodsburg 
Road at Larkspur Drive (outbound). All other 
approaches were between these two values. 
TABLE II. SAMPLE SIZES BASED ON RAW 
CONFLICTS AND ADJUSTED BY 
APPROACH ADT AND CROSSROAD 
ADT (4) 
PROBABILITY LEVEL (PERCENT) 
PERCENT 
REDUCTION 90 95 99 
10 203 286 496 
20 51 72 125 
30 23 32 55 
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TABLE 13. 
TABLE 12. SAMPLE-SIZE REQUIREMENTS FOR 
DETECTING ACCIDENT REDUCTIONS 
(4) 
DETECTABLE PERCENT 
SAMPLE REDUCTION IN ACCIDENTS 
SIZE (95-PERCENT CONFIDENCE) 
5 ± 71.2 
10 ± 50.3 
20 ± 35.6 
30 ± 29.1 
40 ± 25.2 
50 ± 22.5 
75 ± 18.4 
100 ± 15.9 
]50 ± !3.0 
200 ± 11.3 
300 ± 9.2 
500 ± 7.1 
NUMBER OF CONFLICTS AT THE TEST SITES USING THE 
GENERAL MOTORS TECHNIQUE AND THE PEAK, THREE-HOUR COUNT 
CONFLICTS CONFLICTS 
TOTAL FROM 10-HR FROM THREE 
CONFLICTS GM COUNT PEAK-HOUR 
INTERSECTION APPROACH (II-HOURS) (15 MIN/HR) COUNT** 
New Circle Road at s 894 202 282 
Woodhill Drive 
Euclid Avenue at NW (!B)* 601 142 221 
Woodland Avenue SE (OB) 361 85 151 
Limestone Street at N (!B) 631 140 199 
Virginia A venue S (OB} 595 141 207 
Main Street at SE(IB} 913 214 218 
Jefferson Street NW (OB) 496 lOS 177 
Harrodsburg Road at NE (IB} 349 83 138 
Larkspur Drive SW (OB) 470 121 214 
*Signifies Inbound or Outbound 
**Three peak hours include 7:30 * 8:30 a.m. and 3:30 - 5:30 p.m. 
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RECOMMENDED PROGRAM 
Data Collection Times 
One of the objectives of this ;tudy was to 
determine times for collecting conflict data which would 
minimize costs and maximize sample size. As 
demonstrated previously, collection of data during the 
three peak hours provides a larger data sample than the 
10-hour, GM method. Also, less than half the man-hours 
are required. While peak hours occur at different times, 
depending on the location, the suspected peak times can 
be determined in advance from volume data. Near large 
shopping centers which close at 9:00p.m., for example, 
the peak hour usually occurs between 8:00 p.m. and 
10:00 p.m. 
At low-volume sites, data collection periods may 
have to be extended to obtain an adequate sample of 
conflicts (at least 100). On many inbound approaches 
in urban areas, the peak hour is between 7:30 and 8:30 
a.m. However, noontime rush is also a critical time at 
some locations. Usually, a two-hour afternoon peak time 
permits data collection during the greatest congestion 
and also during a time of moderate volumes. 
Conflict Categories 
The GM data sheet was revised for use in Kentucky. 
As currently used, there are ten columns for counts of 
vehicle movements and 24 columns for counts of 
conflicts (a total of 34 categories). Many columns were 
found to be unnecessary and only add confusion for 
the observer. The cross-traffic conflicts (Items 6-10 on 
the form) usually pertain only to non-signalized 
intersections. Abrupt stops and ran-red-light violations 
are not included on the current GM form. Also, there 
was a need to separate benign weaves, weave conflicts, 
ran-red-lights, and previous conflicts as either left-turn 
or other. Copies of the revised Kentucky forms for 
signalized and nonsignalized intersections are given in 
Figures 10 and 11. Conflicts are coded as routine, 
moderate, or severe. Twelve rows are provided for three 
hours of 15-minute counts. 
With the form for signalized intersections (Figure 
10), a total of 15 columns are needed, instead of 34 
20 
with the GM form. These include weaves (left and 
other), weave conflicts (left and other), opposing-left-
turn, slowed-for-left-tum, previous-left-turn, other 
previous, traffic-backup-or-congestion, slow-moving-
vehicle, and pedestrian conflicts. The previous-left- turn 
is used if two or more vehicles slow or stop behind the 
left-turning vehicle. Three blank columns are provided 
to be used for any other conflict types which occur. 
Illustrations of five of the conflict types are also 
provided. 
The form for nonsignalized intersections has no 
columns for abrupt stop or ran-red-light. However, there 
are four categories of cross-traffic conflicts: (1) 
through-from-left, (2) through-from-right, (3) left-turn-
from-left, and (4) left-turn-from-right. Again, conflicts 
are classified by severity. The location, approach 
direction, and date are provided on each sheet. A sketch 
and definition of each type of conflict is given in 
APPENDIX B. 
The volume data sheet is shown in Figure 12. Space 
is provided for counting left-turns, through, and 
right-turning vehicles on all four approaches. Volume 
data should be collected by an observer during all 
conflict counts if possible. Thus, most counts would 
take three observers: one observer per approach and one 
volume counter. 
Although the conflict categories on the data sheets 
usually account for about 95 percent of all events, there 
are various types of weaves, conflicts, and erratic 
maneuvers which are peculiar to certain locations or 
events. A listing was made of all such occurrences 
observed at the test sites or foreseen for others as shown 
in Table 14. This listing includes 6 causes of weaves, 
13 unusual types of conflicts, and 26 types of erratic 
maneuvers. These were labeled A to Z and AA to SS. 
Each observer should have this sheet when counting 
conflicts and be familiar with the categories. If one of 
these events occurs, the corresponding letter should be 
put on the data sheet. If the event is repeated several 
times, one of the extra columns may be designated to 
count such events. The recommended procedure for data 
collection in Kentucky is given in detail in APPENDIX 
B. 
LOCATION ______ _ DIRECTION ____ _ DATI; ___
_ _ 
,..=... 
WEAVC l WEAVES CONFLICTS 
J, 
RUN RED LIGHT 
>ROUND I >ROUND I OPPOSING 
STARTING em em em TURNING I STRAIGHT 
TIME TURNER OTIIER TURNER OTHER TURN LEFT OR RIGHT 
Figure 10 . Conflict Data Sheet: Signalized Intersections. 
... ..... 
(1 l f SLOW 'cow TRAFFIC 
CDR COR PREVIOUS OTHER BACKUP SLOW-
ABRUPT rumrr em em PREVIOUS OR CON- MOVING PEDESTRIAN 
STOP TURN TURN TURN CONFLICT GESTJON VEHICLE CONFLICT 
"" "" 
Figure H. Conflict Data Sheet: Unsigualized Intersections. 
LOCATION _____ _ DIRECTION----- DATE ____ _ 
....... ~ 
WEAVE THROUGH LEFT-TURN 
WEAVES CONFLICTS l CROSS TRAFF!C CROSS TRAFFJC 
J, 
1 1- ~1 1 
AROUND I ""'" I OPPOSING - - - ~ STARTING LEFT em LEFT LEFT TO RIGHT TO FROM FROM 
'~' TURNER OTHER TURNER OTHER TURN RIGHT LEFT em RIGHT ----
- ~ ROUTINE, l!< ~ MODERATE, lEI ~ SEVERE 
clJ i '-- f J, RIGHT SLOW SLOW TRAFFIC 
TURN "' "' PREVIOUS OTHER BACKUP SLOW-CROSS RIGHT LEFT "'"' PREVIOUS OR CON- MOVING PEDESTRIAN TRAFFIC TURN TURN TURN CONFLICT GEST!ON VEHICLE CONFLICT 
Figure 12. Volume Data Sheet. 
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TABLE 14. OTHER TRAFFIC EVENTS 
WEAVES 
A Weave for stopped truck 
B Weave for stalled vehicle 
c Weave for stopped bus 
D Weave for road maintenance or construction 
E Weave to avoid pedestrian 
F Weave into turn lane and back into major traffic flow 
CONFLICTS 
G Conflict due to erratic maneuver 
H Slow for turn out of driveway or shopping entrance 
I Slow for turn into driveway or shopping entrance 
J Driveway cross traffic from left 
K Driveway cross traffic from right 
L Slow for stopped bus 
M Slow for road maintenance or construction 
N Slow for stopped truck 
0 Weave pedestrian conflict 
P Previous conflict due to pedestrian (following car) 
Q Right turn on red without stop 
R Left-lane vehicle slow for right turner 
S Slow or stop for stalled vehicle 
ERRATIC MANEUVERS 
T Left turn from wrong lane 
U Right turn from wrong lane 
V U-turn in road 
W Use of shoulder for turns 
X Right-turner hitting curb 
Y Vehicles overrunning stop bar and backing up 
Z Vehicle backing from driveway across traffic lanes 
AA Turn into wrong lane (opposing lane) 
BB Stop in median 
CC Run off road 
DD Right-turn-on-red without stopping 
EE Late-entry right turn (or non-use of turn lane) 
FF Late-entry left turn (or non-use of turn lane) 
GG V chicle unexpectedly stopped in road 
HH Vehicle swerve across traffic lanes 
II V chicle backing in road 
JJ Turn into turn lane and back into traffic flow 
KK Vellicle on wrong side of road 
LL Wide turn (encroaching into adjacent lane) 
MM Multiple vehicle erratic maneuver 
NN Multiple bicycle erratic maneuver 
00 Bicycle on wrong side of road 
PP Bicycle riding in median 
QQ Illegal pedestrian crossings 
Use of Conflict Data 
After a location is identified as hazardous, a careful 
analysis is made of the site. This consists of a thorough 
field investigation by a traffic engineer, police officer, 
local safety engineer, and sometimes other experts. A 
collision diagram is also completed; and traffic volumes, 
speeds, and many other factors are considered. 
Because of the shortcomings in accident records, 
collision diagrams may be of limited value in 
determining intersection deficiences. To supplement 
collision diagrams, conflict diagrams could be used. A 
conflict diagram is very similar to a collision diagram, 
and arrows are used to represent vehicle movements on 
each major approach. For a conflict diagram, only one 
set of arrows is used for each conflict type on an 
approach, and the number of conflicts in a specified 
period (hour, multi-hour, or day) is given. An example 
of one such conflict diagram for Euclid Avenue at 
Woodland Avenue in Lexington, Kentucky, is given in 
Figure 13. The total number of conflicts is given with 
the number of moderate conflicts in parentheses. Erratic 
movements and near misses may also be shown on a 
conflict diagram. As can be seen, the major conflict 
types (for an ll·hour period) on the NW approach are 
intersection-backup-and-congestion (354), 
slowed-for-left-turn (123), slowed-for-right-turn (54), 
slow truck (24), and previous conflicts (other rear-ends) 
(16). Other types included opposing-left-turn (12), 
ran·red-light (10), driveway conflicts (7), abrupt stops 
(5), weave conflicts (3) and turned-from-wrong-lane (2). 
The southeast-bound approach had similar problems and 
also had several pedestrian conflicts and stopped-for-bus 
conflicts. Based on the conflict diagram, left-turn lanes 
on Euclid Avenue would help the situation; however, 
the construction of them would probably not be 
feasible. Changes in signal timing were suggested. The 
high incidence of backup and congestion conflicts was 
found to be unavoidable due to moderately high traffic 
volumes but was not found to be abnormally high 
compared to other signalized intersections. 
>< !WOODLAND AVENUE E 
EUCLID AVENUE 
.~--
I~ 354 
~G~----~ 
A - Weave Conflicts ~""" 
8 - Left Turn From Wrong Lone 
C - Opposing Left Turn 
D - Run Red Light 
E - Slow For Right Turn 
F - Slow For Left Turn 
G - Driveway Rear End 
D-3 ) 
WOODLAND 
AVENUE I 
~ [81 M-2 
I- 230 
EUCLID AVENUE 
H - Previous Traffic Conflict 
I - Congestion Or Traffic Backup 
J - PfJdestrion 
K - Abrupt Stop 
L - Slow Vehicle 
M - Stop For Bus 
* - Desl'l!nates Number Of Moderate 
Conflicts 
Figure 13. Couflict Diagram at Euclid Avenue and Woodland Avenue. 
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Since 1970, a total of 904 spots have been 
investigated under the spot-improvement program 
{about 130 per year). By routinely conducting conflict 
counts during such investigations, a large sample Of 
conflict data would be available within a few years. A 
permanent record of driver confusion and error would 
be generated, permitting a comparison with problems 
at other locations. Valuable information would be 
gained relative to appropriate safety improvements at 
the site, and an after-type study of conflicts would 
enable an evaluation of the improvements. While the 
conflict procedure described herein pertains only to 
intersection or driveway locations, it could be expanded 
to other types of locations. 
SUMMARY AND CONCLUSIONS 
The objective of this report was to develop a 
procedure for the collection and use of conflict data 
in analyzing and resolving many traffic problems. Data 
were collected for II hours {7:30 a.m. to 6:30 p.m.) 
at five intersections in Lexington. Data were analyzed 
to {I) determine characteristics of conflict data, {2) 
evaluate the data collection procedure of the General 
Motors technique, and {3) develop a practical and 
effective program for Kentucky. Some of the major 
findings and conclusions are noted below: 
I. Observer reliability was found to be very good 
for counting conflicts and weaves. Values of r ranged 
from 0.77 to 0.93 at two test sites. 
2. Volumes and coilflicts were found to be 
positively related at several approaches {r values ranged 
between 0.24 and 0.81). Only 26 percent of the 
variation in numbers of conflicts was explained by 
traffic volume. 
3. The repeatability of conflict numbers, types, and 
rates was found to be very good at one intersection on 
two different days. 
4. Conflict rates {conflicts per 1,000 vehicles) were 
used to rank intersections by priority for improvement. 
5. A total of 6,535 conflicts and 2,957 weaves were 
observed at the test sites. The major conflict types 
26 
consisted of traffic-backup-and-congestion {47 percent), 
slowed-for-left-turn {16 percent), slowed-for-right-turn 
{13 percent), other rear-end conflicts (5 percent), 
previous conflicts {5 percent), weave conflicts {3 
percent), and ran-red-light {3 percent). 
6. The data collection periods using the General 
Motors method were found to require too many 
man-hours for use in Kentucky. Continuous data 
collection for the three peak hours was recommended 
because it provided a larger sample and took less than 
half the man-hours. This testing period was also found 
to produce an adequate sample for before-and-after 
testing for moderately high-volume intersections. 
7. Revised data sheets were developed for signalized 
and nonsiganlized intersections. Volume sheets and a 
listing of unusual types of weaves, conflicts, and erratic 
maneuvers were developed to supplement the conflict 
data sheets. 
8. The use of the conflict diagram was illustrated 
and reconunended for use in a manner similar to the 
use of collision diagrams. Recommendations were also 
made for the routine collection of conflict data during 
inspections of suspected hazardous locations. 
REFERENCES 
I. Perkins, S. R.; and Harris, J. 1.; Traffic Conflict 
Characteristics Accident Potential at 
Intersections, General Motors Research Publication 
GMR - 718, December 7, 1967. 
2. Zegeer, C. V.; Traffic Conflicts, Erratic Maneuvers, 
and Near-Miss Accidents; State-ofthe-Art, 
Kentucky Bureau of Highways, November 1977. 
3. Perkins, S. R.; GMR Traffic Conflicts Technique 
Procedures Manual, General Motors Corporation, 
August 11, 1969. 
4. Thorson, B. A.; and Glennon, J. C.; Evaluation of 
the Traffic Conflicts Technique, Midwest Research 
Institute, December 1975. 
APPENDIX A 
Actual and Estimated Conflicts 
at Test Locations 

Figure Al. Actual and Estimated Conflict Counts versus Time of Day, New Circle 
Road and Woodbill Drive. 
0: 
"' 0 
:X: 
0: 
w 
a. 
<f) 
1-
u 
::J 
"" z 0 
u 
140,--------------------------------------------------, 
120 
100 
80 
GO 
40~---L--~~--L-~~~~--~~---L--~~--~---L~~ 
7=30 9=30 llt3Q 1130 3•30 5•30 
AM PM 
TIME OF DAY 
0: 
"' 0 
:X: 
0: 
w 
a. 
<f) 
1-
u 
::J 
"" z 
0 
u 
Figure A2. 
120,--------------------------------------------------, 
100 
so 
GO 
40 
20L_ __ J_ __ ~ ____ L_ __ _L __ ~----L----L--~----~---L--~ 
7•30 9•30 11•30 1•30 3•30 5t3Q 
AM PM 
TIME OF DAY 
Actual and Estimated Conflict Counts versus Time of Day, Euclid Avenue 
and Woodland Avenue (Northwest-bound Approach). 
A-l 
Figure A3. 
a:: 
:::> 
0 
:r: 
a:: 
w 
a.. 
(/) 
t-
120 
100 
80 
60 
u 40 
_J 
LL 
:z 
8 20 
A-2 
Actual and Estimated Conflict Counts versus Time of Day, Euclid Avenue 
and Woodland Avenue (Southeast-bound Approach). 
Figure A4. 
0: 
w 
"-
Ul 
11•30 
PM 
TIME OF DAY 
120r-----------------------------------------------, 
100 
BO 
t; 60 
2 
z 
0 
u 
40 
20~--~~~~-L--~~~--~~--J---~~~--~~_J 
7•30 9<30 11•30 1=30 3•30 5=30 
AM PM 
TIME OF DAY 
Actual and Estimated Conflict Counts versus Time of Day, Limestone 
Street and Virginia Avenue (Northbound Approach). 
0:: 
::::> 100 0 
:I; 
0:: 
w 
a.. 
so 
C/) 
1-
u 
::J 
"-z 
0 60 u 
Figure A6. 
Figure AS. 
0: 
:::> 
0 
:I: 
"' w a. 
(/) 
f-
u 
::; 
"-z 
0 
u 
Actual and Estimated Conflict Counts versus Time of Day, Limestone 
Street and Virgioia Avenue (Southbound Approach). 
120r--------------------------------------------------. 
100 
so CALCULATED-
60 
40 
20L---~--~--~~~---L--~~-L--~~~---J~~ 
7;30 9=30 11•30 1=30 3=30 5130 
AM PM 
TIME OF DAY 
11•30 
PM 
TIME 
1•30 
OF DAY 
Actual and Estimated Conflict Counts versus Time of Day, Main Street 
and Jefferson Street (Southeast-bound Approach). A-3 
0:: 
::> 
0 
:I: 
0:: 
w 
0.. 
(J) 
1-
(.) 
:J 
1.1.. 
z 
0 
(.) 
Figure A 7. Actual and Estimated Conflict Counts vel"lins Time of Day, Main Street 
and Jeffel"lion Street (Northwest-bound Approach). 
0:: 
::> 
0 
:I: 
0:: 
w 
0.. 
IJ) 
1-
u 
:J 
LJ.. 
z 
0 
u 
80 
60 
40 
20 
7•30 
AM 
11•30 
PM 
TIME OF DAY 
60r-------------------------------------------------------~ 
40 
20 
0 
7•30 
AM 
A-4 
CALCULATED 
11•30 
PM 
TIME OF 
OBSERVED 
DAY 
Figure AS. Actual and Estimated Conflict Counts vel"lius Time of Day, Harrodsburg 
Road and Larkspur Drive (Northbound Approach). 
140 
120 
0::: 
:::> 
0 
:X: 100 
0::: 80 
LLJ 
a.. 
60 
(j) 
I-
u 
...J 40 
lL 
z 
0 
u 
20 
0 
7•30 9•30 11•30 1•30 3•30 
AM PM 
TIME OF DAY 
Figure A9. Actual and Estimated Conflict Counts versus Time of Day, Harrodsburg 
Road and Larkspur Drive (Southbound Approach). 
5•30 
A-5 

APPENDIX B 
Proposed Procedure 
for Collecting Data 

DATA COLLECTION PROCEDURE 
A traffic conflicts survey is the systematic 
surveillance of major intersection approach legs. An 
intersection approach leg is any one of the roadways 
converging and intersecting. At most intersections, 
conflict data should be collected on the two major 
approach legs. Where two major arterials intersect, data 
should be collected on all four legs. At T-intersections, 
the third leg is usually excluded from data collection. 
The survey team consists of from one to three 
trained observers. Volume counts should be made with 
traffic counters for all movements of all approaches 
separately at a location near the intersection. It maY 
sometimes be necessary to collect volume data for the 
same periods on another day. Conflict data should be 
collected by two observers, each positioned on a major 
approach about 100 to 300 feet (30 to 90 m) back 
from the intersection so vehicle brakelights can be seen. 
Observers may sit in state-owned vehicles parked on the 
road shoulder facing traffic or sit in chairs at urban 
intersections where sidewalks exist. 
Data should normally be collected on a Tuesday, 
Wednesday, or Thursday for two or three hours when 
traffic is at or near peak volumes. For a two-hour count, 
data should normally be collected during the morning 
(7:30 to 8:30 a.m.) and the afternoon (4:30 to 5:30 
p.m.) rush hours. If more data can be collected, other 
times may include noontime rush (11:30 a.m. to 12:30 
p.m.) or other afternoon periods (3:30 to 4:30 p.m.). 
At intersections near shopping centers, data should be 
collected for periods near the closing time. In situations 
where weekend volumes are critical, data should be 
collected on those days. In some Kentucky cities, 
volume data is available for each hour of the day for 
major intersections. These data should be used to select 
peak volume times for collection of conflict data. 
Conflict data should be collected in 15-minute 
periods and recorded on the data forms for signalized 
intersections (Figure 1 0) and nonsignalized intersections 
(Figure II). Volume data should be recorded every 15 
minutes on the volume data sheet (Figure 12). No breaks 
need to be taken; data are usually collected for only 
one or possibly two hours at a time. Conflict data should 
be collected on both approaches simultaneously, if 
possible. However, conflict counts on the major 
approach only may be made if another observer is not 
available. 
The major weave and conflict types, which are 
listed on the data sheets for signalized intersections, are 
given below (1, 3). 
Weave 
A weave vehicle is a situation in which a vehicle 
changes lanes as it approaches or passes through the 
intersection. A vehicle which momentarily leaves its lane 
-- that is, moves to another lane and returns immediately 
to its original lane -- should be counted as a weave if 
at least half of the vehicle penetrated the second lane. 
Count only one weave per vehicle. The cause for 
repeated weave patterns should be noted on the data 
sheet. A 
11
weaved-for-left-turn
11 occurs when an 
approaching vehicle weaves into the right lane to avoid 
having to stop for a left-turning vehicle. A 
11 Weave-other 11 occurs when an approaching vehicle 
weaves for any other reason. 
Weave Conflict 
A weave-type conflict is defined as a situation in 
which a vehicle changes lanes into the path of another 
vehicle, causing the offended vehicle to brake or weave 
to avoid a collision. The fact that the weave conflict 
has occurred is evidenced by a brake-light indication or 
lane change by the offended vehicle. 
In a weave conflict, Figure B 1, Vehicle 1 weaves 
and changes lanes, causing Vehicle 2 to brake. As the 
conflict is viewed from the rear, a brake-light indication 
can be observed on Vehicle 2. The categories for 
left-turn result from a weave due to a left-turning vehicle 
as described previously. 
Opposing Left-Turn Conflict 
This occurs when a left-turning vehicle crosses 
directly in front of a through vehicle and causes it to 
brake or swerve. This conflict is viewed on the approach 
where the brake lights can be observed (Figure B2). 
Ran-Red-Light 
This is a situation where a vehicle enters the 
intersection and crosses the curb-line or stop-bar on a 
red signal. Vehicles which entered the intersection 
legally and complete their movement after the signal 
changes are not considered violators. The left-turning 
vehicles which ran a red light have been separated from 
the others (through and right-turners). 
Stopped Abruptly 
This conflict type occurs when a vehicle makes an 
unusually quick deceleration during the yellow phase of 
the signal or cycle or shortly after the red phase appears. 
Usually, a noticeable dipping of the front end of the 
vehicle occurs and( or) the screeching of tires is heard 
in severe cases. 
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Slowed-for-Right-Turn 
The slowed-for-right-turn conflict is a situation in 
which a vehicle slows aod turns from a traffic lane used 
by through traffic while being followed by a through 
vehicle. As Vehicles I and 2 approach the intersection 
as a pair, Vehicle I slows to turn right from a lane used 
by through traffic; through Vehicle 2 brakes to avoid 
Vehicle I -- the criterion of the conflict (Figure B3). 
Slowed-for-Left-Turn 
A slowed-for-left-turn conflict occurs when a 
leading vehicle, followed closely by a second vehicle, 
approach an intersection in a lane shared by through 
and left-turn vehicles. The first slows or stops to turn 
left; and the second, a through vehicle, brakes to avoid 
the slowing, turning vehicle. 
Previous-Left-Turn Conflict 
This type of conflict only occurs after a 
slowed-for-left-turn conflict. The first vehicle which 
slows or stops behind a left-turning vehicle is counted 
as a slowed-for-left-turn conflict, as stated above. If one 
or more other vehicle~ must also slow or stop for the 
same left-turner, then one previous-left-turn conflict is 
counted, regardless of the number of slowing vehicles. 
For any conflict count period, the number of 
slowed-for-left-turn conflicts must equal or exceed the 
number of previous-left-turn conflicts. 
Other Previous Conflicts 
Other previous conflicts occur when one or more 
vehicles break to avoid collision shortly after another 
conflict. An example of another previous conflict is 
shown in Figure B4 when Vehicle 2 slows to avoid 
Vehicle I which was involved in an opposing-left-turn 
conflict. 
Traffic-Backup or Congestion Conflict 
This occurs when a vehicle approaches an 
intersection on a green light and must slow or stop due 
to other vehicles backed up. Another cause of this 
conflict is where vehicles on the side street block the 
intersection, causing vehicles on the observed approach 
to brake. One conflict is counted per lane during the 
green phase for each event, regardless of the number 
of vehicles which brake. One exception is where two 
separate groups of vehicles (separated by a long gap) 
pass the intersection during the same green signal phase 
and when backup conflicts occur during each 
(independently of the other). No conflicts are counted 
for vehicles slowing or stopping during the yellow or 
red lights. 
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Slow-Moving-Vehicle Conflict 
A slow·moving·vehicle conflict occurs when a 
vehicle slows or stops in a through lane on the green 
light and causes a following vehicle to brake (Figure B5). 
Pedestriao Conflict 
This occurs when a single vehicle slows to avoid 
a pedestrian crossing the street. 
Of the weave and conflict categories defined for 
signalized intersections, most of them also apply to 
nonsignalized intersections. However, there are several 
categories which apply only to nonsignalized 
intersections. 
Through-Cross-Traffic 
The through-cross-traffic conflict occurs when a 
through, side-street vehicle crosses the path of a through, 
right-of-way vehicle, causing the right-of-way vehicle to 
brake. Conflicts are initiated by cross-road vehicles 
approaching from the right (Figure B6) or left. 
Left-Turn-Cross-Traffic 
A left·turn-cross-traffic conflict occurs when a side 
street vehicle turns left across the path of the through, 
right-of-way vehicle, causing the right-of-way vehicle to 
brake. Conflicts are initiated by side-street vehicles 
turning left from the left or right. 
Right-Turn-Cross-Traffic 
A right-turn·cross-traffic conflict occurs when a 
side-street vehicle, approaching from the right, turns 
right into the path of a through, right-of-way vehicle 
and causes the right-of-way vehicle to brake. This type 
of conflict may also occur at signalized intersections, 
but it is not included as a major category on the 
signalized intersection data sheet because they occur so 
infrequently at such locations. 
All conflicts should be designated by the observer 
as either routine, moderate, or severe. A routine conflict 
is usually characterized by normal brakelights where 
there is no real danger of collision. A large majority 
of conflicts at most intersections are routine. Moderate 
conflicts involve quick decelerations and situations 
where some urgency was noted in a driver's reaction 
(all abrupt stops are moderate conflicts). A severe 
conflict (near·miss accident) is where a collision is barely 
avoided due to a last-second movement or stop. Symbols 
used for recording routine, moderate, and severe 
conflicts are noted on the data sheets. 
There are a number of special events which are not 
listed on the conflict data sheets. These include 6 weave 
types, 13 conflict types, and 26 types of erratic 
maneuvers; these are given in Table 14. Observers should 
be familiar with these categories of events and should 
carry a copy of this listing during all conflict surveys. 
Whenever one of these special events is observed, the 
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Figure Bl. Weave Conflict. 
letter corresponding to the event should be marked 
under one of the blank columns on the conflict data 
sheet. If one special event is observed with some 
regularity at a site, a column can be designated to count 
such events. 
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